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ledge gained fn the successful design
suggests the possibility of designing an
keyer vith similar type magnetic core circuitrv. This type
would have advantages over presemt using other
types of massage storage and readout. This report outlines several
of these advantages and indicates some of the considerations in-
volved in the design of a magnetic eote‘

of the

2. The types of hnicu fin preseat use require
some mechanical motion between the storing medium snd the reading and
writing mechanism. This gensrally takes the form of a magnetic drum,
magnetic tape, punched tape, marked taps, etc.; all requiring a
wechenical spring or electrie motor to tr age medium
vhen reading or writing. Ia the prm.dT.mmJuT functions
of etorage, gating, and switching will be done by magnetic cores. A
magnetic core system offers the following advantages over most exist-
ing systems.

(a) Very low power when operated at the spssds encountered
in commnication systems.

(b) Swaller eicze.

(c) No resupply of the storing medium required, as in a
tape system.

{d) No practical limitation on maximm or minimm spead.

(¢) Good speed regulation. This should be in the order
of less than 4 percent error ia the "bit" duration
and spacing. :

(f) The equipment could be d‘up«l to operats as an
on~line or off-line keyer.

3. A study was made to determine some of ths sslient features
of ax lusing ferrita aperturad plates in a "bit" mem-
ory arrangement. These plates have a 16 x 16 structure providing a
total of 256 cores. Yorty-five of thess plates can be arranged to
provide a switch and storage of 600 characters, or a 100 group mes-
sage. The 600 characters may be scanned through a 24 by 25 stage
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shift register to provide access to the store. Assembly of this
arrsngement should be relatively easy since, i{n addition to the
printed wire already on the plates, only one wire is regquired
through ssch hole in each of three stacks of ten plates in the

memory. The switch plane will requirs one wire in both the X

and Y planes through each hele in each of three stacks of five
platea. One wire through asch hole in the switch Z plane will
interconnect the switch and memory. The characters are placed
in the memory in parallel by a 32-character keyboard through a
10-core input matrix. The signals read out from the memory will
set the proper cores im an cutput matrix which will in turn be
read out in series by a shift registar to provide baudot code.
The circuitry for synthesizing the actual code ¢ s for
exanple, Barker code, will be quite similar to the The
only dffference is that the fnput to the keyer will be from a
menmory store iunstead of from buttons on a keyboard.

4. The following compents outline some of the features of
and provide some idea of the circuit development re-

quired.
(a) Yeaturaes:

(1) Qwﬂl be made to have non-destructive
3 t. XIn other words, the information may
be read back into the memory store immediately
after the character has been set into the out-
put matrix and read out, making it possible to
transmit the same message as many times as it
is desired. Or, of course, the message may be
tead out and destroyed from the mesory in prep~
aration for snother message, if this is desired.

(2) 1t is possible with of this type to
read the mamory at speeds, depending
upon the applicstion. The limitation here would
be the upper frequency limit of the unijunction
transistor ¢ the power requirements of the
cores. Both of these limits should be well
above any practical communication speed of trans-
mission. An example of the power requirement for
& core matrix indicates that & typicsal 50 x 50
matrix switched ot a 1 mc rate requires 1 kv com-
pared to 0.1 watt at & 50 cps rate.

(3) A 100-group 32-character storage kayer would
require approximately 28 cubic inches of volums.
The actual ferrita memory store would require
only about & cubic inches of volume. Ths shift
register, keyboard, and gate circuits take up
most of the volume.
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(4) The power required for the storage unit and
the read-in and read-out circuits is asti-
mated to be of the order of 500 mw. Since
most of the power is required by the read-in
and resd-out circuits, it is practically
independent of storagse capacity.

(3) may be resdily sdapted to provide
pars output for QFM-typa transmissfon.

{b) Circuit Development:

It will be necessaxy to develop clrcultry for the
following functions.

(1) A shift register capable of supplying the re~
quived pulseg to read and write intc the memory
plates.

(2) Switch-core gate clrcuitry to select the memory
1ine and to provide pulse regeneration for non-
destructive read-ocut.

(3) A pulss amplifier to amplify the pulses from
the msamory to a useful level.

(&) pe code synthesizer will be necessary.

may be used but some simplificatfon may
be made on this circuit to reduce the components
required. Some work should also be done haere to
determine the lowest power required in a £l{p-
flop circuit.

S. The component cost of a 100-group 32-character off-line
keyer is estimated to be approximately $1500 per unit.

6. A breskdown of the circuitry proposed on the basis of this
study is attached. Time estimetes sre included to cover engineering,
fabrication, and testing through the prototype stage. We propose to
asalgn three enginesxs to the project full time with engineering aid
support as required. Oun the basis of these estimetes and assigomante
a target date of nine sonths from 1 July 1939 is considered ressomadble.

JL\W (7  Attachment: Time Estimstes
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_CIRCUIT FUNCTION

“ Pulse Amplifier
Keyboard
Shift Register
Memory Store
Barker Code Gen,
Gating Clrcuits
Switch Plate Drive
Serial Read-out
Recognition

DC Converters
Man/hours

Man/weeks

200 24 80 40 32
200 2 40 32 8
200 64 80 80 40
200 24 40 40 8
160 2% 2 2% 8
80 24 8 24 8
2240 632 632 512 200

56 16 16 13 5 :
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